SUMMARY
fibrillation was hypertensive heart disease in 38 patients, ischemic heart disease in 18 patients, coexisting hypertensive and ischemic heart disease in 12 patients, and atrial fibrillation alone in 69 patients. During the first follow-up year, routine 12-lead electrocardiograms were recorded an average of 7.7times. The 137 patients were divided into two groups according to the results of routine 12-lead electrocardiograms. The chronic group consisted of 30 patients (22%) in whom atrial fibrillation did not return to normal sinus rhythm for at least 6 months during the first follow-up year. The paroxysmal group consisted of 107 patients (78%) in whom atrial fibrillation remained paroxysmal during the first follow-up year. Single episodes of atrial fibrillation were detected in 39 patients and multiple episodes in 68 patients during the follow-up period. We compared clinical characteristics, routine 12-lead electrocardiograms, and M-mode echocardiograms at the time of onset of atrial fibrillation to identify factors that predict development of chronic atrial fibrillation within one year after onset. Clinical characteristics:
The following data were analyzed: age at the time of onset of atrial fibrillation, gender, alcohol consumption, smoking habits, preexisting diabetes mellitus, congestive heart failure during the first episodes of atrial fibrillation, systolic blood pressure, serum cholesterol concentration, digitalis treatment during the first year after the onset of atrial fibrillation, and the cardiothoracic ratio and calcification of the aorta on chest x-ray. The systolic blood pressure value recorded at the patients' last visit to our outpatient clinic before the onset of atrial fibrillation and the last chest x-ray film taken before the onset of atrial fibrillation were used for analysis. Routine 12-lead electrocardiograms:
All electrocardiograms were obtained by direct pen-writing recorders at a standardized speed and sensitivity. The last electrocardiogram showing normal sinus rhythm was used to determine the Pwave amplitudes in leads II and III and aVF, V1, and V2. The positive P-wave amplitude, measured from the upper edge of the baseline to the upper edge of the peak, is expressed in millimeters. The negative P-wave amplitude was measured from the lower edge of the baseline to the lower edge of the trough. The biphasic P-wave amplitude was defined as the sum of the sizes of the positive and negative portions. The electrocardiograms obtained at the time of the first episode of atrial fibrillation were used to determine f-wave amplitudes in leads II, III, aVF, V1, and V2. The average value of five f waves of large amplitude in each lead was calculated. The f-wave amplitude was measured according to the methods of Thurmann and Jenney14) and Peter et al15) from the upper edge of the trough to the upper edge of the peak. Values are expressed in millimeters. Care was taken to avoid measuring a wave that was superimposed on a T or U wave.
Quantitative analysis of P waves and f waves was performed in 123 patients in whom 12-lead electrocardiograms of good quality were obtained. (Table I) : Patients in the chronic group were significantly older than patients in the paroxysmal group at the time of onset of atrial fibrillation. The chronic group had a significantly higher incidence of congestive heart failure associated with episodes of atrial fibrillation and a significantly higher incidence of diabetes mellitus. The cardiothoracic ratio on chest x-ray was also significantly higher in the chronic group than in the paroxysmal group. No significant differences were noted between the two groups in terms of gender, alcohol consumption, smoking habits, systolic blood pressure, serum cholesterol concentration, digitalis treatment, or calcification of the aorta on chest x-ray. Comparison of P-wave and f-wave amplitudes (Table II) : Although no significant differences in the mean P-wave amplitudes in leads II, III, aVF, V1, or V2
RESULTS

Comparison of clinical characteristics
were observed between the two groups on the last electrocardiograms showing normal sinus rhythm, the mean f-wave amplitudes in the chronic group were significantly larger in leads V1 and V2 than those in the paroxysmal group on the first electrocardiograms showing atrial fibrillation.
Comparison of M-mode echocardiograms (Table III) : The chronic group had a significantly larger mean left atrial dimension, a significantly larger mean left ventricular end-systolic dimension, and a significantly lower mean left ven- 
DISCUSSION
We selected 137 patients with new-onset nonrheumatic atrial fibrillation in whom the onset of atrial fibrillation was detected by routine electrocardiograms, and divided them into groups with and without development of chronic atrial fibrillation within one year after onset. Clinical, electrocardiographic, and echocardiographic variables at the time of onset of atrial fibrillation were compared between the two groups. Of these variables, we identified seven factors as predictors of the early development of chronic atrial fibrillation in nonrheumatic patients: age, congestive heart failure, diabetes mellitus, chest x-ray evidence of cardiomegaly, a coarse f wave, left atrial enlargement, and reduced ejection fraction. These results are supported by a prospective population-based study. The Framingham Study recently demonstrated that age, diabetes, hypertension, congestive heart failure, and valvular heart disease were independent risk factors for atrial fibrillation in multivariate models.12) These investigators also found that left atrial enlargement, increased left ventricular wall thickness, and reduced left ventricular fractional shortening were predictive of nonrheumatic atrial fibrillation. 13) Controversy for many years has surrounded the issue of whether left atrial enlargement is the cause or the consequence of atrial fibrillation. Some investigators have identified left atrial enlargement as a consequence of atrial fibrillation.18-20) Petersen et al19> reported that left atrial dimension was smallest in subjects with normal sinus rhythm, largest in patients with atrial fibrillation of long duration, and intermediate in those with atrial fibrillation of short duration. They also noted a significant increase in left atrial dimension in patients with atrial fibrillation of both short and long duration after 6 months of follow-up. This suggests that the increase in left atrial size is a consequence of atrial fibrillation but does not exclude the possibility that it could also be a contributor to atrial fibrillation. The findings of a study by Henry et al21) and those of our previous study22) support this conclusion. We previously observed the stepwise increases in left atrial size in the following groups: normal subjects, patients without atrial fibrillation who had hypertension or coronary artery disease, patients with paroxysmal nonrheumatic atrial fibrillation, patients with chronic nonrheumatic atrial fibrillation, and patients with chronic rheumatic atrial fibrillation. In addition, the present study revealed that the left atrial size in the chronic group was already significantly enlarged just before the onset of atrial fibrillation compared with the paroxysmal group, suggesting that large left atrial size may predispose individuals to the persistence of atrial fibrillation.
The mechanisms by which the other six predictive factors may promote the development of chronic atrial fibrillation are unclear. In this study, the following 
